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& *«J m * =B 



Hl/23; 



/Mjfc**(D 450 J. 950X3, -f, #— *.*UMl 

^4*»^4&4fcifeii.i± + '**'t**ltf (3)J^/fc^Ol/s.iUfc*l (1) 
(7) , (3) ijJr^^Nfcii&^/fcSfcffc/fl ^^*4fc*$*M*W£.3Mfc 

A (10) &9, 

(10) 4* % 4fc m *L # & it , ^ 4* *L *f (3) t 
Particle-Froude-Numbers % 1-100, ££f ^v/M£jMl0) t # 0. 02-2, 
(7) 0. 3-30 o 

2. #.H*L*J** 1 tt**,*#*££-f , #*L*(3)+tt 
Particle-Froude-Number ^ 1. 15-20, 10. 6. 

3. #.#*L#J##. 1 2 ^^r*,*#*E*-f ,*5f^*«.>*.(10) 
t # Particle-Froude-Number % 0.115-1.15, ##J 0. 28 0 

(7) Particle-Froude-Number ^ 0. 37-3. 7, ##JA^ 1. 1. 

(1) + W As** i^JL , # SL3t#>tiL4tA (1 0) ^A^t (3) ¥} Jl?U& 

■f (3) ^L*LK Ji^r^ »^2t (7) . 

8. #.#*LifJ**. 7 tf3jr* f *#;M^^^*&*iUfc*(l) 
T*M$#*t3Mt(31* 32> 33, 34, 35)t*4fc, Pt<#4MM!liUfc** (1) . 

T -*^/MUft» (23) , H (27) + 4 . 
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#i£^iU& H (1) (3) . 

10. **Jiit.*LiftJ*jjtt^— ^IH**. *#4t*-f,iLftlKl) 
Ji«T*i|ti^— ^f-^»B^*^«^48t(12, 13, 14, 15). 

11. — #^f-^*.^^B^**h«^#*JA*ife^'J*jjt 1-10 
t # 3fr * > & A tiLKALAjL & # iUft H 

ft J. jV'-^fe W ^T^M* 4 ^ £ B ^. ^at^fc/|L (10) 6^ ID 

12. «t#*l*>J*#. 11 .^^^^J.^-— * 

*uufc* (D ttT-WMUijfcjLrtf jijnt«|iufc * (i) #>&^£: (7) «* 
#ABfc*4b;Mio)ttJM** feS. 

13. *M££U'J^ 12 ^*^,*#*E*-f 
**sit'«4*X*#.4**L* (3). 

14. #4»^J^-4C 11-13 (3) 

15. *#*L^J** 11-14 **m*,##*E*-T,#^* W 

(9) ^"-f^iU&lf- (1) ttSMfc*. (10) 4$ SJ^-^'f (22) . 

16. 11-15 ^l^**",*#*E*-f,*iLjft»(l) 

^^(10)^^^^ *WM**L-*-» (6H8i£#T^^^S&£ (4) . 

17. 11-16 ^*^it4-,*#*E*-f .iLftlKl) 

*(1)T*^— iLft*(23)^^**(27)^A d LA ^/^^T- 

18. ***LiN#* H-17 t-fr— ^*^*4h.*#*E*-f ,*iLAII- 

(l)Ji#**B4M*tf*.ft(12* 13, 14, 15). 
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X3L<KtiMfiLJ0LM&, #/IJ;M&tti£A^4MMb. W4Mt*UfcA*. 
#AT#tt^**t^A*t*^*diA. iKftflUfWAA*. ;#7i& 

#A#*$**h ^d^AA^* »i£#A#A**$ 30%. *t*h A# 

^♦♦A—A*AtfA, ^»jt*«:^it^(— A)^#^+f * 
AM^j£ 

*#AA91. it— B#i*a±Jiit****A*t*l. #+#— 
A it *t4L3b + Se. J. ^ # ^ * ( t -f ) >^A *P & a A A H 

# t ♦ j. ^*tit a sMt ^ & 4b mj & $l m $L 9fc 
4b A & m , u a* + it#^ — a *uml ** atit « a** 
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A ft 3k. -ft /n *i ft ft & , ^ t t f t ^ 

Particle-Froude-Numbers 1-100, fe^tyLjfLQLfc^ $) 0.02-2, t*7 
+ Jfr 0. 3-30. 

At#B #^ fAWt , 0* 3& * -f m *UML « & jf v^ii^L , 

A^*#L-sr* i-ioo *e*fc« ft. #*^£t*# 

— #3MfcjH7©^ft#3&, ft#3f>t, IMP tfffl4ME.il* 91 A*. 

*&^4fc J: # A . EI n * if % Ht ft T 

ft, ^^itrtM^p^iaiW. ^stwuu&j*A*M*$w#. 

^, «4 1t^ + ^* + ^.*#9 Particle-Froude-Numbers (Fr p ) # 
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1.15-20, ##JA^10. 6, 0. 115-1. 15, 

0. 28 , >&^£t# 0. 37-3. 7 , # #J A ^ 1.1. 

Particle-Froude-Numbers $ ^T^^l^^.^: 



u = 

p s = SJ^^*i^^Jl, ^/T/* 3 

i^^lil— ^#l^Bt, ft tf$\rti J ? L %&& 

(d 50 ), £T 
■5 Wfl (- # -f - ^ JL^^T W & £ m . * -f- ^ A# *» 

20-30 **.^**t(Ji^«a|9.).^—^ra» f 
B (Hfi^/v— ^M^^h , *H*.*l,&.* -f + 
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#^i£>»^, Mt-t^y 80%, ^tat*.-f 90% 

*» ^ 8 ^ - , H. A M> T H #'J *» £ — a J* il>& H 

± 6 7viL>& H * # t ^ * , m & + * + % A ® fL 3fi 
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n m ^6/105; 



m 2^ttt® i ^^t^s. 

iH^^^H 1 # «fc *f # * 4fc A 10 ttfj 

Particle-Froude-Numbers ^^0. 28. 

fcf-il>#*B#ifc/^#SMfcA 10, JtiLMn l tttB^MM* 11 
#.«kMfritii+'*stf 3 iH^^^ l. ^titit#iH^fltAJL4* l 

*Lfai&J$L, + 3 Particle-Froude-Number 10.6, 

EL*Mt, iiitt'^f 3 io ♦^sa^* 7. 

B#*f#3it4fcA 10 tfjjftft 11 -fc.*f-fJAit + ««tf 3 tfJJS*., ®fa 
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n m ^ ^7/105; 



^ilit^ 8#ifc. £S|;t^V>M^ 10 ^^n^>^^r 7 

-fcAtfflufc* 12 ttflMMt. #T*MMJUtK^** 13, **t^H 
A*UM* . tf-tit&frM H- 13 «| ©^iH/v^ — iLfcA**** 
14. **T##4MUt*.^**15, ** + ^A^ + ^*B^, #m 
#4 16 4»JfUT4lNLg- 17 iH±-*tf 2 aL^AA J* l. 

18 fctt*Mb^#il/otA*tf«** 14, /fl-f;M&S 

1. £ 0.8-10 c*^tat^T3at#**4.**J^. #**A^fcJ* 15 

t^EI^^^^^JL^^^— iut.E'f 12, 

13 W#>0*J&. A*Ufcit$*J* 21 t*4&. 

-A#A*Uii±+^ 3 gift— -^a^MAI* 1 +«l-tii.3jr*,4* 

JWJ6fj|*SMfcA 10, AULAH 1 W4Mfr**^T#3Mfc 
;MLAII 23. Slt-ffcAiLA* 23 #*«l^StfliA. &**$ktf)fafcfl <ls L 
4Mi*£-*tf 24 i*>JStJ£*$SfcffcA. B^Siit^-* 25 ^SMfcA 23 +Jpt 
ft, #«*»i*AJH***26. 

*4fcA.AAI&23 ^A J L*4tA^»*27 t-^W^*. 

5iit-^"f 28 4?i3K&\&foAjeLj&n 23. #A^iiit-^'f 29 ^UfcA^fc 
H 27 i&^iLAIS- 1 t'^-f 3. 

#^J2U^3I 9 t>^E)^*^&#iLAII 1 ^A 4 Lili±-^* > 30 

iH^#*tiS. -fib, #A*l£*&** 31 

32, *^A#^#^^ijt— *^#«l^^^*^iS*T, iKIfcA*. 
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^i"^^^#^i£^^>^ 0 ^t^l^^^^ll 31 

^i&^p&H 35. f&&ft&fctf}&i£J&Kfa&i±3rt 24 i&Ts. 

® 1 W-^t. # 61. 2 ttfe,/<hBt7j<^-f: 7. 8%^^^^iH 
ToLA.E'f 12. 1500 #*7^BtA& 4 Uti±-^'f 19^ 

21000 #* 20 iH^^^^: is. is ^ 

^r^^^^iiiiJ.'f 12 14 t«5«'J soot:. 

21 t > 2. 6 ^/'J>Bt^i:>^^^^:^^^t^^. 
#54. 2^/<httm&*fXi&i±j%tf*fc&m- 17^-f-f 2iH^^H 
1, ^#^jaT^^^v^^l^iti±-^'f 6 
91%(4Mr)H 2 
0. 6%(4M*)H 2 0^ 
8. 4%(>flMfc)N 2 

JU£ 3 *#iU£|§- 1 t 630X\ JsU&fl 1 A P^H^7 

# 40. 6 *lL/'brt&M,4l&tiLM> in¥im&fott*\^JsL&& 1 
SfcfUMUfc*23. 4WlJ£% 12*., ft>&;$4*. #M^TM^^ 
^^i£^^>ffc^^5ti±-^^ 24 3E4A.*4fc>MLAII- 23: 
91%(4M«)H, 
0. 6%(^^P>)H 2 0 
8.4%(4M*)N, 

#36. 8^/*tf^JW^t;# 92%^/ t ^^v^^^H23ifit 
-^-f 25 i&^M#ii2L& 26 #£#t*l£fc. 0. 05%(* 
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n m ^9/1051 



182000 V'J^Bt^^T^a^^^^itit-f-'f 30 
H 31, #£#t*MP#J 1201C: 
79%(^^)H 2 
12%(^jfc)H 2 0?fa 
9% (#l^pO N 2 

A*L&7fc}fcn 32 txit— 281C. # 2 3000 ##. 
# 97%#^^i&i£-^<f 34 ^^v, 2L4fcl* 31 t4bi»ftSl 

520X: o ^^H- 35 +at— jM»*)5*^, # 70%^^i|L/v^^^ 
^H23, ,*7#J^ 30%#^#.i*AiLft J* 1. 

1 iU&H- 

2 4*^-f 

3 ^ -f" 
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6 # 4 L*» 
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8 +♦ 
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10 SfiVLtiMfiL 

11 Sf^v^^^^f-^ 

12 itAJL»«*» 

13 ;&K^&H 

14 *..fcA'f«ftJ* 
15 

16 
17 
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